In this research paper, the estimation of the parameters of Inverse Rayleigh distribution is considered from lower record values by using three different methods. We used Lloyd's Method, Gupta's Method and Weiss (1961) 
Introduction
Record values are of great importance to scientists and engineers in several real life problems involving weather, economic, and support data. For example, it is very important for climatologists and hydrologists to predict the flood level of a river that is greater than the previous ones. In the same way, Prediction about the magnitude of an earthquake which has a greater magnitude than the previous ones, in a given region, is a matter of great importance to seismologists as well. Moreover, record values are also important to ordinary people regarding all kinds of strange and extreme phenomenon and talents. A lot of work has been done on characterizations, asymptotic theory and generalizations of record values but not much has been done on statistical inference based on record values. Chandler [1] introduced the theory of record values for the first time, in his publication under the title "The distribution and frequency of record values". Since then, many authors have studied record value for example Balakrishan and Chan [2] discussed the record values arising from a normal distribution. After computing the means, variances and covariance's of the record values, they determined the best linear unbiased estimates (BLUE) based on the first n upper record values.
Ahsanullah [3] gave the properties of Rayleigh distribution based on upper record values and presented tables of means and variance covariance's for sample of size up to order 10. Soliman et al., [4] 
developed a Bayesian analysis in the context of record values
Copyright ⓒ 2017 SERSC from the two parametric Weibull distribution. Hendi et al., [5] have obtained the Bayes estimators of parameters based on upper record values from Rayleigh distribution. Ahmadi and Doostparast [6] discussed the statistical inference based on k-records. Sultan [7] used the lower record values from the Inverse Weibull distribution to develop and discuss different methods of estimation in two different cases, when the shape parameter is known and when both the shape and scale parameters are unknown. Azaz and Akhter [8] derived the BLUE (Lloyd's Method) and an alternate BLUE (Gupta's Method) for Rayleigh distribution based on upper record values and concluded that Gupta method gives the high efficiency and can be replaced with Lloyd method for large value of n. But this conclusion is not hold for Inverse Rayleigh distribution (IRD). Dey and Dey [9] derived the Bayes estimators for the unknown parameter of a Rayleigh distribution from upper record values. Amin [10] proposed the maximum likelihood estimator and Bayes' estimator for the stress strength reliability based on lower record values. Hamid and Imtiyaz [11] developed the distributional properties of the order statistics; upper and lower records have been utilized to characterize distribution of interest. One sided random dilation and contraction are utilized to obtain the distribution of non-adjacent ordered statistics and also their important deductions were discussed. Let
be the first r lower record values from the IRD with Probability density function (pdf) as
where is a scale parameter and is a location parameter of IRD. This paper is devoted to obtain and compare several techniques of estimation based on lower record values. Critical study is made on the Exact and approximate methods of estimation. A discussion of the BLUE (Lloyd's ) is considered in Section 2. In Section 3, estimation through Gupta's method is investigated. In Section 4, Weiss approximation for estimation of parameters is discussed. Finally, conclusions are drawn in Section 5.
Lloyd's Method for Lower Record Values
Suppose X1,X2,…, is a sequence of i.i.d then XL(1) ,XL(2) ,…, XL(n) are the corresponding lower record variables. Let us make the transformation
(y ,y .............y ) are then the realizations of a set of order random variables
Let us denote
Reverting now to the original ordered observations we clearly have E(X )   (8) where p is the  
The required estimator of the vector  by using the extended principle of least-square is given by 
where Δ= 
38
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Estimation of  and λ by BLUE
The pdf of the IRD is given as
Now we have to estimates the location parameter and scale parameter λ by the 
The variance and covariance of the above estimators are
By making use of the values of means and the variance-covariance's of the r th lower record values for the IRD with λ=1 for r up to15. We determined the coefficients a and b from above equations and these are presented in Table 1 and Table 2 respectively for sample size r≤8. The values of variance covariance's also represented in Table 3 . The value of each b1 is nearly zero 
An Alternate Linear Estimate (Gupta 1952)
Lloyd's procedure requires full knowledge of the expectations and the variance covariance matrix of the record values. Specially the covariance may be different to determine. Gupta [12] has proposed a very simple method which is applicable only when the expectations are known. The coefficients of these linear estimates are obtained by assuming the variance matrix to be a unit matrix. Let the linear estimates be 
   (35)

Estimation of  and λ by ABLUE
By utilizing the values of means and the variance-covariance's of the r th lower record values for the IRD with λ=1 for r up to15. we have determined below the coefficients a and b from the above formulas and these are presented in Table 4 and Table 5 respectively. The values of variance covariance's also represented in Table 6 . The value of each a1 is nearly zero 
Efficiency of Lloyd's Estimators of λ.
We consider the following two situations.
Situation I The parameter θ is known but λ is unknown.
Situation II The parameters θ and λ are unknown.
By using the means, variances and covariance's of the r th lower record values for the IRD with λ=1 for r up to15. We have determined coefficients a for the estimation of λ in the first situation; and b for the estimation of λ in the second situation from Lloyd's method. These coefficients are provided in APPENDIX A. The Table 7 shows variances of λ in two situations and their comparison in terms of the ratio "variance due to situation I / variance due to situation II". The ratio less than 1 indicates the poor performance of λ in the second situation. The following graph is useful in investigating the efficiency of these approaches. From Figure 1 it can be easily concluded that Lloyd's method based on one unknown parameter is much more efficient than Lloyd's method for the estimation of λ when both λ and µ are unknown. Even if the r increases the efficiency of single parameter approach still remains much superior.
Relative Efficiency
Efficiency is defined as the ratio of variances of the estimator of BLUEs to variances of the estimator to alternate estimates (Gupta) for sample size 3  n 8. These efficiencies are presented in Table 8 . 
In which  is a scale parameter. It is desired to estimate by means of suitable linear combination of lower record values. Let the estimate of the scale parameter for IRD by Weiss method is
This estimate is consistent but is biased. If we consider as 
In matrix notation the variance of the estimates can also be written as ˆh h Weiss approximation only considers the estimation of the scale parameter but we can also estimate the location parameter by Weiss method. The following relation is true for the distribution of the type x-
.,
. From the pdf of Lower record density of IRD we have
If we denote  as the estimate of  then by Weiss method
 is the scale estimate obtained by Weiss method. Expression for variance is also obtained as
n Var(λ)=2Var(X ).
(43) 
Efficiency is defined as the ratio of variances of the estimator of BLUEs to variances of the estimator to Weiss method for sample size 3 ≤ n ≤ 8. These efficiencies are presented in Table 12 . This approximate method suggests that the efficiency of linear estimates do not seem sensitive to change in the coefficients, and therefore may be selected for conveniences. We can replace Weiss method with Lloyd's method from the point of view of efficiency.
Conclusion
For the estimation of location and scale parameters, the methods Lloyd and Gupta are applied and it is found that Lloyd's method gives higher efficiency. The important contribution of this research deliberation lies in determining the coefficients of each linear estimator of λ and  due to Lloyd's method. This information is also used for the computation of their variances and covariance's for sample size up to 15. Critical study are made on the Exact and approximate method of estimation for estimating the location and scale parameter of IRD. An alternate best linear estimator gives very poor approximation in case of IRD. So our focus in this study for two parametric IRD is to find another approximate method which gives high efficiency with Lloyd method. This approximate method known as Weiss's method. This is the method of estimating the single parameter only that is the scale parameter. But in this study we have to modified this method for estimating the location parameter also. These location and scale estimators are compared with the Lloyd method and concluded that in all cases efficiency is very high so this approximation is good as compared to Gupta method. When  and λ are both unknown Lloyd's method still operates more efficiently than Gupta's method, especially when the sample size takes a higher number.
